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INTRODUCTION 

basic to ayricul tu ra l  remote sensirig applications i s  the study o f  

crop signatures in the f i e l d  a t  various growth stages and under various 

growing conditions. 

A crop signature study i s  b e i n g  conducted by the Ear th  Resources 

Laboratory a t  the University of Arizona Agricultural Experinient Station, 

Yunia, Ari zona. 
- 

The purpose of the study is to determine areas of the spectrum and 

crop growth stages t h a t  would allow for the greatest  probability o f  identi-  

f icat ion of each specif ic  crop. 

A layout of the Experiment Station i s  presented ir: Figure 1. 

present study i s  being conducted i n  f ie lds  C-4 through C-14, ident i f ied 

in the figure as the "Signature Study" and the "Alkaloid Field Study". 

The 

The detailed p l o t  plan for the spectral signature study i s  given 

in Figure 2. 

t h r o u g h o u t  the study to  reference the individual plots .  

24-33, and 40-44 will be planted in mid-February, 1974. 

The numbers i n  the lower portion o f  each plot  will be used 

Plots 7-1 1 ,  18-22, 

Figure 3 presents de t a i l s  of the alkaloid yield study area. Data 

points are indicated by the nunibers 51-55 which will be used throughout 

the study to  reference the individual plots.  Due t o  the layout of the 

s tudy ,  d a t a  cannot be obtained froni treatment number 2. 

Spectral  d a t a  was taken with an Exotech niodel E20D f i  1 terwheel 

spectr-owter riiounteci or1 a truck-boom 20 f ee t  above the ground (Fig. 4 & 5 ) .  

Three detector's were available;  1 )  Silicon (S i )  with a wavelength range o f  

45U-1290 nanometers was used a t  every f i e ld  data point; 2 )  Lead Sulfide 



(PbS) wi th  a wavelength ranye of 900-3100 nanometers w i l l  be used a t  

selected field data  points; 3) Mercury-Cadmium-Telluride (HgCdTe) with a 

wavelength range o f  4100-14400 nanometers will be used during tlis l a t t e r  

p a r t  of the study on selected field data points af ter  calibration of the  

detector is  completed. 

A Hasselblad model 500 E l  w i t h  80m ?ens was mounted on the truck 

boom (Fig. 5 )  parallel t o  the spectrometer i n  order t o  photograph the 

spectrometer target. The spectrometer foo tp r in t  was drawn on each photograph 

and vegetation ground cover percentpge detemiined. 

Incoming radiation was measured w i t h  an Eppley Pyranomtster and 

recorded POP each day t h a t  spectrometer data was taken (Fig. 6).  A i r  

temperature and relative humidity were recorded a t  two and five feet above 

the ground. Table 1 contains data taken a t  1 hour intervals from 7 am t o  

6 pm on the days when spectrometer measurements were made. 
I 

Ground level photographs were taken o f  each sampling point along 

w i t h  observations on he igh t ,  growth stage, and general crop conditions. 

Spectral signatures from the Si and PbS detectors were obtained by 

ratioing the target reflectance aga ins t  the incoming radiation to  g ive  

percentage reflectance. The HgCdTe detector data w i l l  be presented as.  

apparent temperature. 

This i s  one of a series o f  data reports; each will contain the 

data collected a t  the Yuma, Arizona tes t  s i t e  since issuance o f  the  previous  

report. A final analysis and summary will be issued a f t e r  the study is 

conip 1 e ted 

Data was collected February 4-7, 7974 from the following targets :  

cabbage, broccoli, onions, poppy - 1 ,  poppy - 3, bare ground, cauliflower, 

car ro t ,  chick peas, poppy - 2, poppy - 4,  and poppy - 6. 



FIELD NUMEERING SYSTEM 
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Figure  1 STATION PLAN 



Spectral Signature Study 

Yuma, A r k ,  1973-74 
Field C, Bcrder 10~13 

USDA, NASA, Lockheed. and U of A Cooperating 

Note: RGW will rrm.' 
Forth and South 
to minimize 1 j j $ t  
effect of the LIW 

Plot Size: 
40' -6" x 26' .3" 

Cauli f lwer I 1 Cabbage 
23 Cauuflowerl 34 

Cabbage 
1 

- I t  
Broccoli 

2 
Carrot - 

35 . -1 L/ 
Carrot Broccoli --I Chick Peas i Chick Peas 

Pre Plant, .Fertilizer 
100 IbB'; P205 
50 lbs. N Onions 

3 
IJ Code indicates 

Nov. p l a n t i n g  - 11 
Poppy - 1 

4 

L / *  
POPPY - 2 

37 

I 

POPPY - 1 
26 

2J Code i n d i c a t e s  
Feb. planting 

2 7  

- 1/ 
Poppy - 2 

5 

lhre 
Ground 

frea tmr? t : 
1 - \:et 30-35" 
2 - Dry 60-65;' Poppy - 4 

Bare 
Ground I u 

P O P P Y  - 6 
k Ffoisturc t c l  be  

ae ternincd iry 
Tensiometer 

L/ 
P O P P Y  - 6 

l7 I 28 I 6 

2/ 
Pinto 
Beans 

7 

Pinto I 2 
Poppy - 5 

2f 
Beaus 

29 I l8 I 
21 

C l i i l i  

8 
I - 2/  

C h i l i  
- 2 1  

Tomato Tomato 

Chayote 

30 1 

Y Water- Va t e  r- 
me I on 

9 

1/ - 2 1  
Chayote 

I melon 
31 42 I 2o I 

21 
Zucchini I Zucchini 

u 
Ijanana 
Squash 

4 3  

Y 2/ 
Rnnana 
Squash 4 10 

32 I 
2/ 

Potato 

11 
I - 2 /  

SesaEe 
!I 
Potato 

4 4  
Sesame 

2/ 

22 I 

Wet 

Figure 2 SIGNATURE SI'UDY PLAN 
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Figure 4 . ERL REMOTE SENSING INSTRUMENTED VAN 
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Figure 5 TRUCK ROOM MOUNTED SENSOR SYSTEM 
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Table 1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 4 ,  1974 

2 FEET 5 FEET 

27 I 65 

24 1 68 

22 I 71 

21 72 

22 72 



Table 1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 5, 1974 

ITIME 1 2 FEET I S FEET I 



T a b l e  1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 6, 1974 

2 FEET I 5 FEET - 
R.H. 'Z - 
44 

52 

40 

36 
- 

34 

32 

31 

29 

28 

28 

28 

28 

46 1 38 1 46 
I 

45 42 46 

61 27 58 

61 26 59 

61 26 59 

59 I 26 1 59 

57 1 26 I 57 



PLOT DETAILS 

T H I S  SECTION CONTAINS FOR EACH PLOT THE FOLLOWING DETAILS:  

- CROP HISTORY 

- GROUND LEVEL PHOTO 

- BORESIGHT PHOTO 

- GROUND TRUTH DATA 

- SPECTROMETER CURVE 



PJX)T NO. 1 

CROP HISTORY 

Nov 6, 1973 
Nov 7, 1973 
Nov 9, 1973 
Nov 12, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
Jan 28 1974 
Jan 29 1974 
Feb 4, 1974 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 2 rows on 40" beds w i t h  12" spacing 
Irr igated 
First emergence 
Up to a stand 
F e r t i l i z e d  with 50 Ibs N/Ac - Irrigated 
Thinned to 12" 
Cultivated 
Sidedressed with 50 lbs N/Ac 
Irrigated 
Hoed weeds 
Disced fallow portion 
Irrigated 



PLOT NO. 1 CABrtAGE 

ec 12, 1973 
ec 18, 1973 

an 3, 1974 
IR 10, 1974 
in 14, 1974 
m 25, 1974 

m 30, 1974 

:b 7, 1974 

CROP 
HEIGHT 

( inches)  

2 
2.5 

4 
5 
5 
6 

7 

9 

GROUND TRUTH DATA 

GROUND 
COVER 

% 

5 
2 

5 
17 
20 
25 

25 

25 

GROUND 
SURFACE 
GOND I TION: 

Moist 
Dry 

Moist 1.5" d w r  
Moist ' .St' d m  
Wet 
Moist 1'' down 

Moist 2'' down 

de t 

CROP 
CONDITION 

30- 1 
Chinning-s hoc1 
i lightly 

w i l t e d  
:old-wil t ed  
Jorma 1 
vorma 1 
lorma1 

romal i 

Normal 

COMNENTS 

Thinned Dec 17, 1973 

- - - 
5% weeds, salt on rows - 
Jan 21, 1974 

Irrigated Feb 4, 3.974 
no weeds 



FEBRUARY 4 ,  1974 

CABBAGE 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  spec t romete r  f o o t p r i n t  



PLOT NO. 1 

P 
c 
R 
C 
E 
N 
T 

R 
L 
c 
L 
L 
C 
T 
A 
N 
C 
C 

CABBAGE 

SPECTROMETER SIGNATURE 

WIN $E - 
17 13 

I I I 

O.? 0.11 0.9 i .0  

WAVELENGTH XN WlCRONS 



PLOT NO. 2 BROCCOLI 

Nov 6 ,  1973 
Nov 7, 1973 
Nov 9 ,  1973 
Nov 12, 1973 
Nov 15,  1973 

- Dec 7,  1973  
Dec 17,  1973 
Dec 2 6 ,  1973 
Jan 11, 1974 
Jan Lj, 1974 
Tan 28, 1974 
Jan 29,  1974 
Feb 4 ,  1974 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l h s  N/Ac 
Planted 2 rows on 40" beds  with 12" spacing 
Irr igated . 
First emergence 
Up to a stand 
F e r t i l i z e d  with  50 l b s  N/Ac - Irr iga ted  
Thinned to 14" 
Cult ivated 
Sidedressed with  50 l b s  N/Ac 
I r r iga t ed  
Hoed weeds 
Disced fallow portion 
Irrigated - 



PLOT NO. 2 

GROUND TRUTH DATA 

DATE 

I 

Dec 12, 1973 
Dee 18, 1973 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 

Jan 2S, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HE I GHT 
(inches) 

2 
2.5 

4 
5 
6 

a 
9 
10 

GROUND GROUND 
COVER 

% 

5 
2 

5 
15 
18 

22 

24 
30 

SURFACE 
CONDITION! 

Moist 
Moist 1" down 

Moist 1.5" down 
Moist .S" down 
Wet 

Moist 1"down 

Moist 2" down 
Wet 

BROCCOLI 

CROP 
CONDITION: 

?Onn; i l  I 

:h inning- s hoc1 
I l ight ly  

:old-wilted 
lorma 1 
Normal 

io mal 

Torma1 
Normal 

wilted 

COMMENTS 

w 

Chinned Dec 17, 1973 

L - - 
rem. 1420, salt on rows 
Tan 21, 1974 

frrigated Feb 4, 
No weeds tens.=30 

- 



PLOT NO. 2 

FEBRUARY 4 ,  1974 

BROCCOLI 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r ep resen t s  spectrometer f o o t p r i n t  



PLOT NO. 2 

SPECTROMETER S I G N A T m  

BROCCOLI 

c 
L 
R 
C 
L 
N 
T 

e 
z 
c 
L 
L 

T 
\ 
Y 

c 

4 0 . S  

HRS M I N  SE 
I T  42 

i 

0 

MSEC C H A R  

0 

UAVLLEt4GTH IN MICRONS 



P U T  NO. 3 ONXONS 

CROP HISTORY 

Nov 6 ,  1973 

Nov 9 ,  1973 
Nov 21, 1973 

v. Nov 26, 1973 
Dec 7,  1973 
Dec 26, 1973 
Jan 11, 1974 
Jan l5, 1974 
Jan 28, 1974 
Jan 29, 1974 
Feb 4 ,  1974 

- NOV 7 ,  1973 
F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 4 rows on 40" beds w i t h  4-8-4" spacing 
Irrigated 
Lrriga ted 
First emergence 
F e r t i l i z e d  with 50 l b s  N/Ac - Irr igated 
Cultivated 
Sidedressed with 50 l b s  N/Ac 
Hand weeded - Irr igated 
Hoed weeds 
Disced fallow portion 
Irrigated 



PLOT NO. 2 ONIONS 

GROUND TRUTH DATA 

DATE 

' Dec 12, 1973 
Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Ian 25, 1974 

Jan 30, 1974. 

'eb 7, 1974 

CROP 
HEIGHT 
(inches) 

- 
.5 

3.5 
3 
4 
6 

7 

8 

GROUND 
COVER 

% 
1 
1 
2 
10 
8 

15 

ls 

17 

GROUND 
SURFACE 
CONDITION: 

Moist 
Moist 1" down 
Moist 1.5" dowt 
Moist .5" down 
Wet 
Moist 1" down 

Moist 2" down 

Wet 

CROP 
CONDITION 

Normal 
Wilted 
Cold-wi 1 t 
Norma 1 
N o r m a l  
Normal 

Normal 

Normal 

COMMENTS 

- 
Weeded, Thinned 

Tan 14, 1974 
i a i t - o n  rows 

Jan 21, 1974 

Irrigated Feb 4 ,  
no weeds 



ONIONS 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  s p e c t r o m e t e r  f o o t p r i n t  



PLOT NO. 3 

i 

ONIONS 

SPECTROMETER S IGNATURE 

P 
C 
R 
C 
C 
N 
T 

R 
L 
c 
L 
tl 
C 
T 
A 
N 
C 
L 



PLOT NO. 4 

Nov 6, 1973 
Nov '7, 1973 

Nov 9, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dee 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
Jan 28, 1974 
Jaa 29, 1974 
Feb 4 ,  1974 

POPPY - 1 
(AcqUisitioa NO. B40-6-3) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
Planted 2 rows on 40" beds with 3.2" spacing and 9'' between 
plants in d r i l l  
Irr igated 
Up to  a stand 
F e r t i l i z e d  w i t h  50 l b s  N/Ac - Irr igated 
Thinned to 9" 
Cultivated 
Sidedressed w i t h  50 lbs NfAc 
Irr igated 
Hoed weeds 
Disced f a l low port ion 
Irrigated 



CROP 
HEIGHT 
[ inches )  

- 5  
1,s 
2 
3 
5 

7 
10 

PLOT NO, 4 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

G R O U ~  TRUTH DATA 

GROUND 
COVER 

% 

1 
5 
12 
22 
27 

27 
30 

GROUND 
SURFACE 

CONDITIONZ 
Moist 1" dawn 
Moist 1.5" down 
Moist ,5" down 
Wet 
Bois t 1" down 
Moist 2" down 
Wet 

POPPY- 1 
(Acquisition No. 8-40-6-3) 

CROP 
CONDITION 

Wilted 

Nonnal 
N o m 1  
Normal 
Normal 
Normal 

.. 

COMMENTS 

Thinned Dec 17 .. 
0 

111 

Salt on rows 
Jaa 2J, 1974 

Irrigated Feb 4 ,  
no weeds 



PLOT NO. 4 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i r c  l e  r e p r e s e n t s  spec t romete r  f o o t p r i n t  

POPPY - 1 



PLOT NO. 4 

? 
L 
R 
C 
c 
N 
T 

R 
c 
f 
L 
L 
C 
T 
A 
w 
C 
C 

POPPY-1 

SPECTROMETER SIGNATURE 

WSEC CHAR 

r 0.8 0 
WAWELCNGTN I N  MICRONS 



PLOT NO, 5 

CROP Ill STORY 

POPPY - 3 . 
(Acquisition No. 371923) 

Nov 6, 1973 
Nov 7 ,  1973 

Nov 9, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 1 7 ,  1973 
Dec 26,  1973 
Jan 11, 1974 
Jan 15, 1974 
.Tan 28, 1974 
Jan 24, 1974 
Feb 4 ,  1974 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 2 rows1 on 40" beds with 12" spacing and 9" between 
p lants  i n  d r i l l  
Irr igated 
Up t o  a stand 
F e r t i l i z e d  with 50 lbs N/Ac - Irr igated 
Thinned t o  9" 
Cultivated 
Sidedressed d t h  50 l b s  N/Ac 
Irr igated 
Hoed weeds 
Disced fa l low Gortion 
Irrigated 



PLOT NO. f 

GROUND TRUTH DATA 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7 ,  1974 

CROP 
HEIGHT 
:i nc hes)  

.s 

2 
3 
4 

5 
8 

- 

GROUND GROUND 
COVER 

% 

1 
-1 
12 
22 
25 

25 
30 

SURFACE 
CONDITION5 

Moist 1" down 
Moist 1.5" dowr 
Moist 1.5" dowr: 
Wet 
Moist 1" down 

Moist 2" down 
Wet 

POPPY-3 
(Acquisition No. 371923) 

CROP 
CONDITION 

Wilted 

Normal 
Normal 
Normal 

Normal-  
Normal 

- 

COMMENTS 

Thinned Dec 17 - - - 
Salt on rows 
Jan 21, 1974 

Irrigated Feb 4 ,  
no weeds 

e 



PLOT NO. 5 

FEBRUARY 4 ,  1974 

POPPY - 3 

GROUND LEVEL 

BORES IGHT 

("irt lt. represents spectrometer footprint 



P 
L 
R 
C 
E 
N 
T 

R 
E 
c 
L 

C 
t 
A 
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C 
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- 

PLOT NO. 5 POPPY-3 

SPECTROMETER S IGMTURE 

- UAVCLfNCTM I N  MICRONS 



PLOT NO. 6 

CROP HISTORY 

BARE GROUND 
'(WET) 

Nov 6,  1973 F e r t i l i z e d  w i t h  50 l b s  N/Ac 
Dee 7, 1973 F e r t i l i z e d  wi th  50 l b s  N/ac - Irrigated 
Dec 26, 1973 Cultivated 
Jan 28, 1974 Hoed we e d s 
Jan 29, 1974 Disced fa l low portion 
Feb 4,  1974 Irr igated 



PLOT NO. 6 

GROUND TRUTH DATA 

DATE 

Dec 12, 1973 
Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

GROUNC 
COVER 

% 
- 
0 - - - 
0 

-1 

I 

GROUND 
SURFACE 
COND I TIONi 

Moist 
Moist 1" down 
Dry at 6" 
Moist .SI' down 
Dry 
Moist 1" down 

CROP 
CONDITION 

COMMEN'f 'S 

- 
No weeds 
No weeds 
No weeds 
S a l t  on rows 
Jan 21, 1974 

No weeds 



PLOT NO. 6 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i 1-c' 1 e re yre s e n t  s spec t r ome t er  f o o t p r i n t  



PLOT NO. 6 BARE GROUND 
' (  Wet ) 

S PECTROMJITER S IGNATURE 

Ut  108 / S C  4 0 2 q  
0 0 1 s  0000 

1 VAVELF!NGTH I N  MICRONS 



PLOT NO. 12 CAULXFLOWER . 

CROP HISTORY 

Nov 6, 1973 
Nov 7, 1973 

Nov 9, 1973 
Nov 13, 1973 
Nov 15, 1973 
Dec 7 ,  1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan l5, 1974 
Jan 28, 1974 
Jan 29, 19'4 
Feb 4, 1974 

F e r t i l i z e d  w i t h  50 ibs N/Ac 
Planted 2 rows on 40'' beds with 12" spacAng and 24" 
spacing in drill 
Irrigated 
First emergence 
Up to  a stand 
Ferti l ized with 50 Ibs N /Ac - Irrigated 
Thinned t o  24" 
Cultivated 
Sidedressed with 50 Ihs N IAc 
Irrigated 
Hoed weeds 
Disced fallow port ion 
Irrigated 



PLOT NO. l2 CAULIFLOWER 

DATE 

Dec 12, 1973 
Dec 18, 1973 
J a n  3, 1974 
J a n  10, 1974 
Jan  14, 1974 

1 Jan 2 5 ,  1974 

' J~an 30, 1974 
Feb 7,  1974 

CROP 
HEIGHT 
(inches) 

1 
2.5 
4 
6 
6.5 
9 

9 
12 

GROUND TRUTH DATA 

GROUNI: 
COVER 

% 

6 
2 

12 
15 
30 

25 
25 

.. 

I 

GROUND 
SURFACE 
CONDI TIONl 

Moist 
Moist 1" down 
Moist 1.5" dowi 
Moist .5" dowi 
Wet 
Moist I" down 

Moist 2" dovn 
Wet 

CROP 
CONDITION 

Normal 
Wilted 
Cold-wilted 
Normal 
Normal 
Normal 

Normal 
Normal 

COMMENTS 

- 
Thinned Dee 17 
Few weeds 

L - 
5% weeds, S a l t  on row 

Jan 21, 1974 

- 
I r r i g a t e d  Feb 4, 
no weeds 



CAULIFLOWER l'LO7' NO. 12 

FEBRUARY 4 ,  1974 

GROUND LEmL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  spec t romete r  f o o t p r i n t  



PLOT NO. 12 CAULIFLOWER 

100 

.O 

00 

m 

00 

5 0  

40 

10 

.O 

i a  

a 

SPECTROMETER S IGNATURE 

MSEC 

49 s 

U110619C402’ir) 
0016 0000 

a l.1 

WAVELENGTH I N  MICRONS 



PLOT NO- 13 C W T  

Nciv 6 ,  I 9 / 3  

Eluv 9 ,  1973 
Nov 21, 1973 
Nov 26, 1973 
Dec 7, 1973 
Dec 26, 1973 
Jan If, 1974 
Jan 15, 1974 

ri(lv 7 , 1 9 7 3  
I:c* r t  i. I i w d  wi th SO I I):.; N / R C  
Planted 4 rows on 40" I - d u  w i t h  4-43 4" s p a c i n g  
Irr igated 
Irr iga ted  
First emergence 
Fertilized wit31 50 l b s  N/Ac - Irr iga ted  
Cultivated 
Sidedressed with 50 lbs N/Ac 
Irr iga ted  - Sprayed with Lorax 

Jan 28. 197h Hoed w e d s  
Jan 29, 1974 Disced  f a l l o w  por t ion  
Feb 4 ,  1974 Irrigated 



PLOT NO: 13 CARROT 

GROUiyD TRUTH DATA 

DATE 

Dec 12, 1973 
Dec 18, 1973 
Jan 3 ,  1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 
( i n c h e s )  

.25 
.5 

1 
2 
2 
4 

2 
5 

GROUND 
COVER 

% 
- 
1 
10 
30 
20 
31 

31 
35 

GROUND 
SURFACE 
COND 1 T I  O N  

Mois t 
Moist 1" down 
Moist 1.5" dowr 
Moist .5" dowr 
Wet 
Xoist 1" down 

!foist 2" down 
GJe t 

CROP 
CONDITION 

Norma 1 
Normal 
Norma 1 
Norma 1 
Norma 1 
Normal 

Normal 
Normal 

COPIMENTS 

- - 
1% Weeds 
10% Weeds 
7% Weeds 
1% Weeds Tens .= 12 
ialt on rbws  

Jan 21, 1974 

Irrigated Feb 4, 
no weeds, tens.= 34 



PLOT NO. 13 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

Circ l e  represents spectrometer footprint 

CARROT 



PLOT NO. 1 3  CARROT 

SPECTROMETER S IGNATLJRE 

UI 1 00 I s c 10  2 7  
0017 0000 



PLOT NO. 14 CHICK PEAS 

Nuv 6 ,  1973 
Dec 4, 1973 
D e c  7, 1973 
D e c  26, 1973 
Jan 7, 1974 
Jzn 11, 1974 
Jac l5, 1974 
Jan 28, 1974 
Jan 29, 1974 
Feb 4 ,  1974 

I ,  

CROP HISTORY 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 2 rows on 40" beds with 12" spacing 
Fertilized with 50 lbs N/Ac - Irrigated 
First emergeace - Cultivated 
Poor stand 
Sidedressed with 50 lbs N/Ac . 
Transplanted for proper stand - Irrigated 
Hoed weeds 
D i s c e d  fallow portion 
Irrigated 



PLOT NO. 14 CHICK PEAS 

DATE 

Dec 12, i973 
Dec 18, 1973 
Jan 3, 1914 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CHOP 
HEIGHT 
(inches) - 

0 - 
1-2 
2,s 
4 
4 

5 
7 

GROUND TRUTH DATA 

GROUND 
COVER 

% 

6 
2 
3 
6 

10 

8 
20 

GROUND 
SURFACE 

CONDITION: 
Moist 
Moist 1" down 
Moist 1 , 5" dowi 
Moist .5" d m  
Wet 
Moist 1" down 

Moist 2" down 
Wet 

CROP 
CONI) I TION 

- 
Norma 1 
Normal 
Norma 1 
Normal 

Normal 
Normal 

COWENTS 

.. 
-. - 

Poor stand 
Transplanted for 
good stand 
Salt on rows - 
Jan 21, 1974 

Irrigated Feb 4, 
no weeds 

- 



PLOT NO. 14 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

Circle represents spectrometer footprint 

CHICK PEAS 



CHICK PEAS 

SPECTROMETER SIGNATURE 

U i  1 0 0 / s c 4 0 2 ~  
0010 0000 

I 0.. 1 .o 1 

t 



PLOT NO. 15 

Nov 6,  1973 
Nov 7, 1973 

NOV t9, 1973 
Nov 15, 1973 
Dee 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jaa 15, 1974 
Jan 28 ,  1974 
Jan 29, 1974 
Feb 4, 1974 

POPPY - 2 
(Acquisition No. M-89) 

CKOP IIISTOHY 

F e r t i l i z e d  with 50 lbs N/Ac 
Planted 2 rows on 40" beds with l2" spacing and 9'* 
spacing in d r i l l  
Irrigated 
Up to a stand 
F e r t i l i z e d  with 50 l b s  N/Ac - Irrfgated 
Thinned to 9'' 
Cultivated 
Sidedressed with 50 l b s  NIAc 
Irrigated 
Hoed we e ds 
Diqced fallow portion 
Irrigated 



PLOT NO. 1s 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Peb 7, 1974 

CROP 
HEIGHT 

( i n c h e s )  
1 
1.5 
2 
3 
5 

6 
8 

GROUND TRUTH DATA 

GROUND GROUND 
COVER 

% 
1 
5 

10 
22 
23 

25 
45 

SURFACE 
COND IT ION: 

Moist 1" down 
Moist 1.5" down 
Moist .5" down 
Wet 
Moist I" down 

%ais t 2" down 
Wet 

POPPY-2 
(Acquisition No. M-89) 

CROP 
CONDITION 

Wilted 
NO- 1 
Norma 1 
N o r m a l  

' Normal 

Normal. 

Normal 

COMMENTS 

Chinned Dec 17, . 
I 

* - 
Salt on rows - 

Jan 21, 1974, 
tens.. =15 

Irrigated Feb 4, 
no weeds, tens. =38 



FEBRUARY 4 ,  1974 

POPPY - 2 

GROUND LEVEL 

i 

BORES IGHT 

C i r c l c  i -cpresents  spec t romete r  f o o t p r i n t  



IJLOT NO. 1 5 WPPY -2 

SPKTROMETER SIGNATURE 

Ut 100 I SC 4 0 Z T  
0019 0000  

UN O A T €  HRS WIN SEC NSEC 

i I 

CHAR 

0 I 

8 0.. a .o 



PLOT NO. 16 POPPY - 4 
(Mixture of Poppy 1,2,3) 

CROP HISTORY 

Nov 6 ,  1973 
Nov 7, 1973 

Nov 9, 1973 
Nov 13, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dee 17, 1973 
Dec 26, 1977 
Jan 11, 1974 
Jan E, 1974 
Jan 28, 1974 
Jan 29, 1974 
Feb 4, 1974 

Fert i l i zed  with 50 lbs N/Ac 
P l a n t e d  2 rows on 40" beds with 12" spacing and 9" 
spacing in d r i l l  
Irrigated 
First emergence 
Up to a stand 
Fertilized with 50 lbs N/Ac - Trtigated 
Thinned to 9" 
Cultivated .L 

Sidedressed d t h  50 lbs N/Ac 
Irrigated 
Hoed weeds 
Disced fallow portion 
Irrigated 

. I. 



DATE 

Dec 12,  1973 
Dec 18, 1973 
Jan 3,  1974 
Jan' IO,. 1974 
Jan 14, 1974 
Jan 25, 1974 

. . Jan 30, 1974 

Feb 7 ,  1974 

CROP 
HE I GIIT 
[ i nc h e s )  

.5 
1 
1 
2 
2 .5  
4 

6 

7 

GROUND TRUTH DATA 

GROUND 
COVER 

% 
- 
1 
3 
10 
20 
20 

23 

35 

GROUND 
SURFACE 
COND I TI ON: 

Moist 
Moist 1" down 
Moist 1.5" dowr 
Moist .5" dowr 
Wet 
Moist 1" down 

Moist 2" down 

Wet 

POPPY-4 
(Mixture of 1,2,3 ) 

CROP 
CONDITION 

Normal 
Normal 
Normal 
Normal 
Norma 1 
No mal 

No mal 

Normal 

COMMENTS 

- 
Thinned Dec 12 - - - 
S a l t  on rows - 

Jan 21, 1974 - 
Irrigated Feb 4, 
no weeds 



POPPY - 4 

FEl5KUAKY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

d i rc lo rt’  re s e nt s s pr c t r ome t e r f o o t  p r  i n  t 



. .  

I 

C W I R  

0 

I 



PLOT NO. 17 

N o v  6 ,  1973 
Nov 7, 1373 

N o v  9, 1973 
N o v  15,  1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan L5, 1974 
Jan 28. 1974 
Jan 2 9 ,  1974 
Feb 4, 1974 

POPPY - 6 
(Acquisition NO. B-40-6-3) 

CROP USTORY 

Ferti l ized with 50 lbu N/Ac 
Planted 2 rows on 40" beds w i t h  12" spacing ;ind 9" 
spacing in drill 
Irr igated 
Up to a stand 
F e r t i l i z e d  with 50 l b s  N/Ac - Irr igated 
Thinned to 9'' 
Cultivated 
Sidedressed with 50 l b s  N/Ac 
Irr igated 
Hoed weeds 
Disced fallow portion 
Irr €gat ed 



PLOT NO. 17 

DATE 

Dee 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 

Feb 7, 1974 

CROP 
HE I GfIT 

(inclws) 

I 
1- 2 
2 
2.5 
5 

6 

7 

GROUND' TRUTH DATA 

GROUNC 
COVISR 

% 

1 
4 
10 
20 
22 

35 

30 

GROUND 
SURFACE 
CONDITION 

Moist 1" down 
Moist 1.5" dm 
Moist .sit dm 
Wet: 
Moist l'[ down 

Moist 2" down 

Wet . 

POPPY-6 
(Acquisition No. B-40-6-3) 

CROP 
CONDITION 

Wilted 
Normal 
Norma 1 
Normal 
Normal 

Normal * 

Normal 

COMMENTS 

Thinned Dec 12 .. 
(.. 

Salt on rows 
Jan 21, 1974 - 

No weeds 



PLOT NO. 17 POPPY - 6 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i  r l - l c  r e p r e s e n t s  spec t romete r  f o o t p r i n t  



r 

c 
C 
R 
C 
E 
N 
1 

R 
C 
c 
L 
E 
C 
1 
A 
N 
C 
E 

L 

POPPY-6 

SPECTROMETER SIGNATURE 

UAVLLENCTH I N  M!CRON$ 

u i 1 0. / sc 4 0 z?q 
0021 0000  



PLOT NO. 23 CABBAGE 

Nov 6 ,  1973 
Nov 7, 1973 
Mov 9,  1973 
Nov 12, 1973 
Nov 15, 1973 
Dec 7 ,  1973 
Dec 1 7 ,  1973 
Dec 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
Jan 28. 1976 
Jan 29, 1974 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
Planted 2 rows on 40" beds WjCh 12" spacing 
Irrigated 
F i r s t  emergence 
Up to a stand 
F e r t i l i z e d  w i t h  50 lbs N/A.c - Irrigated 
Thinned to 12" 
Cul t tva ted  
Sidedressed with 50 l b s  N/Ac 
Irrigated 
Hoed weeds 
Disced fal low portion 



DATE 

PLOT NO. 23 

GROUND TRUTH DATA 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 

( inches)  

1 
3-4 
5 
5 
5 

5 
6 

GROUM 
COVER 

% 

1 
2 
17 
20 
17 

15 
20 

GROUM) 
SURFACE 
COND I T ION 

Moist 1" dawn 
Moist 1.5" daw 
Moist .5" dow 
Wet 
Moist 3'l down 

Moist 2" down 

Dry 

CABBAGE 

CROP 
COND I TIOP 

Wilted 
Normal 
Noma 1 
Normal 
Normal 

NOlXiUil- 

Normal 

COMMENTS 

Thinned Dec 17 - - .. 
Salt on rows - 
Jan 21, 1974 

No weeds 



PLOT NO. 23 

FEKKLJAKY 4 ,  1974 

GROUNII LEVEL 

CABBAGE 

I30KES TGHT 

t - i r c  It. r t \pi-esents  spec t rometer  f o o t p r i n t  



- 

P 
L 
R 
C 
t 
N 
T 

R 
t 
c 
L 
L 
C 
I 
4 
N 
C 
I! 

a 00 

M 

PII 

aa 

M 

a 

SC 

U 

IC 

a 

PLOT NO. 23 

SPECTROMETER SIGNATURE 

CABBAGE 

Ul109 I !IC 4 0 2 y  
0010 0000 

I 

0. I 

UAV€LEN6TH I N  MICRONS 

1. . l  

L 



PLOT NO. 24 BROCCOLI 

Lfov 6, 1973 
Nov 7, 1973 
Nov 9, 1973 
Nov 12, 1973 
Nov l5, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 3.974 
Jan 15, 1974 
Jan 28, 1974 
Jan 29, 1974 

CROP HISTORY: 

Fert i l ized  with 50 l b s  N/Ac 
Planted 2 rows on 40" beds with l.2" spacing 
Irrigated 
First emergence 
Up to a stand 
F e r t i l i z e d  with 50 lbc  N/Ac - Irrigated 
Thinned t o  14" 
Cultivated 
Sidedressed with 50 l b s  N/Ac 
Ir tiga red 
Hoed weeds 
Discea fallow portion 



PLOT NO. 24 BROCCOLI 

DATE 

D e c  18, 1973 
Jan 3 ,  1974 
Jan los 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7 ,  1974 

CROP 
HEIGHT 
: inches)  

1 
3 
5 
6 
5 

7 
8 

GROUND TRUTH DATA 

GROUAW 
COVER 

% 

1 
1 

15 
18 
17 

1 7  
20 

GR 
su 

CON - 
3UND 
IFACE 
IITION1 

Moist 1" dawn 
Moist 1.5" d m  

Wet 
Moist 3" down 

MOiS t 1 5" dwi 

Moist 2" down 
Dry 

CROP 
CONDITION 

Wilted 
Normal 
Normal 
Normal 
Normal 

Normal 
Normal 

COMMENTS 

Thinned D e e  17 - .. - 
Tens.= 3 
5% w e e d s  Salt on rows 

Jan 21, 1974 

No w e e d s ,  tens.=30 



1U)’L NO. 24 

FEBKUARY 4 ,  1974 

BROCCOLI 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  spec t romete r  f o o t p r i n t  



100 

90 

.O 

t O  

ou 

40 

sa 

I 
0.a 



PLOT NO. 25 ONIONS 

Nov 6, 1973 
Nov 7, 1973 
h'ov 9, 1973 
Nov 21, 1973 
Nov 26, 1973 
Dec 7, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
Jarl 28, 1974 
Jan 29, 1914 

CROP HISTORY 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 4 rows on 40" beds w i t h  4-84'' spacing 
Irr iga ted  
I r r i  ga te d 
First emergence 
F e r t i l i z e d  with 50 l b s  N/Ac - Irrigated 
Cultivated 
Sidedressed w i t h  SO lbs N/Ac 
Hand weeded - Irrigated 
Hoed weeds 
Disced fallow portion 

r 



PLOT NO. 25 ONIONS 

DATE 

Dec 18, 1973 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 

Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 

( inches)  

1 

2- 3 
3 
4 

6 

7 
7 

GROUhI TRUTH DATA 

GROUND 
COVER 

% 

3 

4 
15 
8 

8 

10 
10 

GROUNL) 
SURFACE 
CON?) I TION 

Moist 1" down 

Moist 1.5" dow 
Moist -5" dow 
Wet 

Moist 3" down 

Moist 2" down 
Dry 

CROP 
corn I TION 

Sprouts 

Norma 1 
Normal 
Norma 1 

erne rg ing 

Normal 

Norma1 
Normal 

COMMENTS 

- 
5% Weeds 

Thinned and weeded 
Jan 14, 1974 
Salt on rows - 
Jan 21, 1974 

No weeds 
- 



FEBRUARY 4 ,  1974 

ONIONS 

GROUND LEVEL 

BORES IGHT 

C i r c  1 2 r c  p r e s e n t  s s pe e t rome t e r foot pr i n t  



PLOT NO. 25 

SPECTROMETER SLG’fJATURE 

ON IONS 

t I I 0.. 1.0 t . 1  

-I WAVELENGTH IN IIICRONS 



PLOT NO. 26 

Nov 6, 1973 
Nov 7, 1973 

Nov .9, 1973 
Nov L5, 1973 
Dee 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan E, 1974 
Jan 28, 1974 
Jan 2 9 ,  1974 

POPPY - 1 
( A c q u i s i t i o n  No.  3-40-6-3) 

CROP HISTORY 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 2rows on 40" beds with 12" spacing and 9" 
s p a c i n g  i n  d r i l l  
Irr igated 
Up to a stand 
F e r t i l i z e d  with 50 lbs N/Ac - Irrigated 
Thinned t o  9" 
Cultivated 
Sidedressed with 50 lbs N/Ac 
Irr igated 

Hoed weeds 
Disced fallow por t ion  



PLOT NO. 26 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 
[ inches)  

1 
1-1.5 
2 
3 
4 

6 
8 

GROUND TRUTH DATA 

GROUND 
COVER 

% 

1 
4 
12 
22 
15 

18 
30 ' 

GROUND 
SURFACE 

C0NL)ITLON;I 

Moist 1" down 
Moist 1.5:' daw1 
Moist .5" daw1 
Wet 
Moist 3" down 

Moist 2" down 

Dry 

POPPY-1 
(Acquisition No. 3-40-6-3) 

CROP 
CONDITION 

Wilted 
N o m 1  
Normal 
Normal 
Normal 

Normal 

Normal 

COMMENTS 

Thinned Dec 17 - - - 
Tens. = 11 
S a l t  on rows - 
Jan 21, 1974 - 

No weeds, tens.=50 



I'LO'I' NO. 26 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i r C. 1 e re pre  s e n t  E s pe c t r ome t e r f o o t  p r i n t  

POPPY - 1 



PLOT NO. 26 POPPY-1 

r 

P 
C 
R 
E 
E 
H 
T 

R 
E 
c 
L 
E 
C 
T 
A 
H 
C 
E 

- 

- 

100 

SPECTROMETER S IGNATURE 

-1 
I 

0.1 I 0.7 0.. 

UAVELENGTtI I N  WlCRONS 
0 1.1 



Nov 6 ,  1973 
Nov 7, 1973 

Nov 9, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan J 5 ,  1974 
Jan 3.8, 197A 
Jan 2 9 ,  19/4 

PLOT NO. 27 

CIiOP HISTORY 

POPPY - 3 
(Aqufsition Ha. 371923) 

F e r t i l i z e d  w i t h  50 lbs N/Ac 
Planted 2 rows on 40" beds w i t h  12" spacing and 9" 
spacing i n  d r i l l  
Irr igated 
Up t o  a stand 
F e r t i l i z e d  with 50 lbs N/Ac - Irr igated 
Thinned t o  9" 
Cultivated 
Sidedressed w i t h  50 lbs N/Ac 
Irr igated 
Hoed wee rlw 
Disced fallow portion 



PLOT NO. 27 

' DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 

; Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

crw 1' 
HE I GHT 

(inches) 

1 
1 
2 
3 
4 

4 
5 

GROUND TRUTII DATA 

GROUNI) GItOU ND 
COVER 

70 
1 
2 
12 
22 
20 

I5 
25 

SURFACE 
CONDITION 

Moist 1" dawn 

Moist .5" down 
Wet 
Moist 3" down 

- 

Moist 2" down 

'ry 

POPPY- 3 
(Acquisition No. 371923) 

CIlO I' 
CONI) I TI 0 N 

W i l t e d  
Normal 
N o r m a l  
N o r m a l  
Normal 

Normal- 
Normal 

Thinned Dec 17 

Few weeds 

1% weeds 
S a l t  on rows - 
Jan 21, 1974 

- 
- 

- 
No weeds 



PLOT NO. 27 

FEBRUARY 4 ,  1974 

POPPY - 3 

GROUND LEVEL 

BORES IGHT 

L‘ i r 1. I L> i - ~ x  prt’ s e nt s s pe c t r ome t e r f o o t  p r  int 



PLOT NO. 27 

SPECTROMETER S IGNATURE 

WPPY-3 

m 

YO 

40 

W X  L N  RUN DATE 

5 3  4 FfB 24  

w s  W I N  SEC WSEC 

2 1  4 4  9 3 4  

UAVLLLNGTH t M  MICRONS 



PLOT NO. 28 

Nov 6, 1973 
Nov 7, 1973 

Nov 9 ,  1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan II, 1974 
Jan 15, 1974 
.Jan 28, 1974 
Jan 29, 1974 

POPPY - 6 
(Acquisition NO. B - 4 9 - ~  :, 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
Planted 2 rows on 40" beds with K" spacing and 9'' 
spaciug i n  drill 
Irr igated 
Up to a stand 
F e r t i l i z e d  w i t h  50 lbs  N/Ac - Irr igated 
Thinni?d to 9" 
Cultivated 
Sidedressed w i t h  50 lbs N/Ac 
Irr igated 
Hoed weeds 
Disced fallow portion 



PLOT NO. 28 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 

(inches) 

1 
1 
2 
2.5 
4 

4 
6 

GROUND TRUTH DATA 

GROUM: 
COVER 

70 

1 
2 
10 
20 
15 

J 5  
15 

GROUND 
SURFACE 
CONDITION 

Moist 1" dawn 
Moist 1.5" dow 
Moist .SI' d m  
Wet 
Moist 3'' down 

Moist 2" down 
Dry 

POPPY-6 
(Acquisition No. 8-40-6-3)  

CROP 
CONDITION 

Wilted 
Normal 
Normal 
Normal 
Normal 

Normai 
Normal 

COMME N?'S 

Thinned Dec 17 - - 
I 

Salt on rows - 
Jan 21, 1974 

Sparse crop 
Poor stand, no 

weeds 



. -  

PLOT NO. 28 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i r c  1 c r e p r e s e n t s  spec t romete r  f o o t p r i n t  

POPPY - 6 



t 60 

PLOT NO. 28 POPPY-6 

SPECTROMETER S IGNATURE 

0 . B  I 

HRS MlN SC: 

21 5. 

0.. 1.0 1.1 

J WAVLLLNGtW IN WfCRONS 



PLOT NO 34 CAULIFLOWER 

Nov 6, 1973 
Nov 7, 1973 

Piov 9, 1973 
Nov 13, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 17, 1.973 
Dec 26, 1973 
Jan 11, 1974 
Jan L5, 1974 
Jan 28, 1974 
Jan 29,1974 

CROP HISTORY 

F e r t i l i z e d  wi th  50 l b s  N/Ac 
Planted 2 rows on 40" beds wi th  12" spacing and 24" 
spacing i n  d r i l l  
Irr igated 
First erne rgence 
Up to a stand 
F e r t i l i z e d  with 50 Ibs N/Ae - Irr igated 
Thinned to 24" 
Cultivated 
Sidedressed with 50 Ibs NfAc 
Irr igated 
Hoed weeds 
Diseed f a l l o w  portion 



PLOT NO. 34 

GROUND TRUTH DATA 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 
(inches) 

1 
2 
6 
6.5 
8 

9 
12 

GROUND 
COVER 

% 

1 
2 

12 
15 
20 

20 
30 

GROUND 
SURFACE 
COND I TI ON! 

Moist 1" dawn 
Moist 1.5" dawn 
Moist .5" down 
Wet 
Moist 3" down 

Moist 2" down 
)rY 

CAULIFLOWER 

CROP 
CONDITION 

Wilted 
Norma 1 
Normal 
Normal 
Normal 

Normal 
Normal 

COMMENTS 

Thinned Dec 17 - 
-. - 

2% w e e d s  
Salt on r o w s  - 

Jan 21, 1974 - 
No weeds 



PLOT NO. 34 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

CAULIFLOWER 



P 
E 
R 
C 
C 
*I 
I 

R 
C 
c 
L 
C 
C 
T 
A 
$4 
C 
E 

i a a  

PLOT NO. 34 

.- 

.4 I 

)N OATE 

21 4 F Z I  7 .  

CAULIFLOWER 

SPECTROMETER SIGNATURE 

U1 I08 I SC 4 0 2 7  
001. 000'3 

I 

WAVELENGTH 1 W  MICRONS -I 

* 



PLOT NO. 33 CARROT 

Nov 6, 1973 
Nov 7, 1973 
Nov 9, 1973 
Nov 21, 1973 
Nov 26, 1973 
Dec 7, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
. T a n  28, 1974 
Jan 29,  1914 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 lbs W/Ac 
Planted 4 rows on 40" beds with 4-8-4 *' spacing 
Irr iga ted  
Irr iga ted  
First emergence 
Fertilized with 50 lbs N/Ac - Irr iga ted  
Cultivated 
Sidedressed Mth 50 lbs N/Ac 
Irr iga ted  - Sprayed with Lorax 
Hoed weeds 
Uisced fa l low portion 



PLOT NO. 3 s  CARROT 

. .  DATE 

Dec 18, 1973 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 

Feb 7 ,  1974 

CROP 
HEIGHT 
[inches) 

1 

- 
2 
2 
4 

4 

4 

GROUND TRUTH DATA 

GROUND GROUND 
COVER 

% 

' 1  

- 
30 
20 
33 

30 

33 

I 

SURFACE 
COND ITIONi 

Moist 1" down 

Moist 1" down 
Moist . 5" down 
Wet 
Moist 3'' down 

Moist 2" down 

CROP 
CONDITION 

Sprout e 
erne r ge d - 

Normal 
Normal 
Normal 

No ma1 

Normal 

COMMENTS 

.. 
10% Weeds 

7% Weeds 
3% weeds 

Tens. = 8 
Salt on rows - 
Jan 21, 1974 

No weeds, tens.=50 



PLOT NO. 35 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

Circle r e p r e s e n t s  spec t romete r  f o o t p r i n t  

CARROT 



c 
C 

C 
L 
N 
T 

R 
C 
v 
L 
L 
C 
T 
A 
N 
C 
t 

n 

- 

PLOT NO. 35 CARROT 

SPECTROMETER SIGNATURE 

.4 0.1 0 

CWAR 

0 

I 

U 1 1 0 8 I S C 4 0 2 ~  
OOIT m o o  

D 1. 

WAVILCNGTM I N  NICRONS 



P U T  NO. 36 CHICK PEAS 

Nov 6 ,  1973 
DEC 4, 1973 
Dec 7, 1973 
Dec 26, 1973 
Jan 7, 1974 
Jan 11, 1974 
Jan 15, 1974 
Jan 28, 1974 
Jan 2 9 ,  1974 

CROP HISXIRY 

F e r t i l i z e d  w i t h  50 l b s  N / k  
Planted 2 FOWS on 40" beds with 12" spacing 
F e r t i l i z e d  with 50 l b s  N/Ac - Irr igated 
First emergence 
Poor stand 
Sidedressed with 50 lbs N/Ac 
Transplanted for proper stand - Irrigated 
Hoed weeds 
Disced fallow p o r t i o n  



PLOT NO. 36 CHICK PEAS 

DATE 

Dec 18, 1973 
Jan 3,  1974 
Jan 10, 1974 
Jan 24, 1974 

Jan 25, 1974 

Jan 30, 1974 

Feb 7, 1974 

CROP 
HEIGHT 
[ inches )  

- 
1 
2.5 
4 

6 

6 

7 

GROUND TRUTH D A T A  

GROUND 
COVER 

% 

1 
3 
6 

8 

7 

20 

GROUND 
SURFACE 
CONDITIONI 

Moist 1" down 
Moist 1.5" down 
Moist .S" down 
Wet 

'Ioist 3" down 

!foist 2" d m  

CROP 
CONDITION 

* 

Norma 1 
Normal 
Normal 

No mal 

N o m 1  
Normal 

COMMENTS 

Not e me I: ged 

Poor stand 
Transpl.anted for 
good stand 
Salt on rows - 

Jan 21, 1974 

- 

No weeds 



ixor NO. 36 CHICK PEAS 

FEBRUARY 4,  1974 

GROUND LEVEL 

BORES IGHT 

Circle r e p r e s e n t s  spec t romete r  f o o t p r i n t  



PLOT NO. 36 CHICK PEAS 

SPECTROMETER S ICNATURE 

100 

m 

a 

WAVELENGTH IN MICRONS 



PLOT NO. 37 

Nov 6, 1973 
Nov 7, 1973 

Mov l5, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dee 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
Jan 28, 1974 
Jan 2 9 ,  1974 

POPPY -- 2 
(AcquisitSau NO. PI-89) 

CROP HISTORY 

Fertilized with 50 lbs N/Ac 
Planted 2 rows on 60'' beds w i t h  12" spacing and 9" 
spacing i n  drill 
Up to a stand 
Fert i l ized  with 50 lbs N/Ac - Irrigated 
Thinned to 9" 
Cultivated 
Sidedressed with 50 lbs N/Ac 
Irrigated 
Hoed weeds 
Disced fallow portion 



PLOT NO; 37 

GROUM) TRUTH DATA 

DATE 

Dee 18, 1973 
Jan 3,  1974 
Jan .lo, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 38, 1974 

Feb 7,  1974 

CROP 
HEIGHT 
:inches) 

1 
1.5 
2 
3 
4 

6 

7 

GROUND 
COVER 

% 
1 
2 
10 
22 
15 

15 
30 

GROUND 
SURFACE 
COh3 I: TI ON1 

Moist 1" down 
Moist 1.5" dowr 
Hoist .5" d m  
Wet 
Moist 3" dawn 

Moist 2" down 

Dry 

WPPY-2 
(Acquisitien Eo. M-89) 

CROP 
CONDITION 

Wilted 
Norma 1 
Normal 
Normal 
N o m 1  

Normal 
Normal 

COMMENTS 

Thinned Dec 19.  - - 
" 

5% weeds 
S a l t  on rows - 
Jan 21, 1974 

No weeds 
- 



POPPY - 2 

FEHRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i r c l e  represents spectrometer f o o t p r i n t  



PLOT NO. 3 7  

S PECTROMETER S IGNATLJRE 

POPPY -2 

iaa 

SO 

ro 

ea 

¶U 

4a 

sa 

u 

a 

CHAR 

3 

B 

---I--- 

I 

1 s 1.0 



PLOT NO. 38 

Nov 6, 1973 
Nov 7, 1973 

Nov 9, 1973 
Nov 13, 1973 
Nov U, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1978 
Jan 15, 1974 
J m  28, 197b 
Jan 29, 1974 

CROP HISTORY 

Fert i l ized  with 50 lbs N/& 
Planted 2 rows on 40" beds with 12" spachg and 9" 
spacing in d r i l l  
Irr igated 
First erne rgence 
Up to a stand 
Fertilized with 50 lbs N/Ac - Irrigated 
Thhned to 9" 
Cultivated 
Sidedressed with 50 lba N/Ac 
Irrigated 
Hmd weeds 
Disced fallov por t ion  



PLOT NO. 38 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 
[ i nc he s) 

1 
1.5 
2 
2.5 
4 

6 
7 

GROUND TRUTH DATA 

GROUND 
COVER 

% 
1 
3 

10 
20 
20 

18 
30 

GROUND 
SURFACE 

COND I TIONI 

Moist 1" down 
Moist 1.5" dowr 
Moist .5" dawr 
Wet 
Moist 3" down 

Moist 2" down 

Dry 

POPPY-4 
(Mixturc 1,2,3 ) 

CROP 
CONDITION 

Wilted 
Normal 
Normal 
Wet 
Normal 

Normal 
Normal 

CObDf ENTS 

Thinned Dec 1 7 .  - - - 
2% weeds 
Salt on rows - 
Jan 21, 1974 

No  weeds 



PLOT NO. 38 

FEBRUARY 4 ,  1974 

POPPY - 4 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  spectrometer footprint 



PLOT NO . 38 

S PI’CTROMETER SIGNATURE 

POPPY -4 

IN DATE 

1s 4 Fen 7 4  

B 0 .7  0.. 

WAVELENGTH I N  MICRONS 

ul1oI/sc4oq 
O O t O  OIlOU 

I 
s 1 .o 

J 



PLOT NO. 39 

Nov 6 ,  1973 F e r t i l i z e d  with 50 l b s  N/Ac 
Nov 9, 1973 Irrigated 
Dec 7, 1973 Fertilized w i t h  SO lbs N/Ac - Irrigated 
Dec 26, 1973 Cultivated 
Jan 15, 1974 Irrigated 
3 ,  28. 1971; Hoed weeds 
Jan 29, 1974 Disced fallow por t ion  



PLOT NO. 39 

DATE 

Dee 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 

Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HE I GHT 

( inches)  

- 
- 

- 

GROUh?) TRUTH DATA 

GROUND 
COVER 

% 

- 
0 
0 

0 

- 
- 

GROUND 
SURFACE 
CONDITION: 

Moist 1" down 

Moist S" d o w n  
Dry 

Dry 

Moist 3" down 

CROP 
CONI) 1 T LON 

COMMENTS 

- 
No w e e d s  

Not irrigcttccf or 
cultivated 

No w e e d s  
Salt 011 rows - 
Jan 21, 1974 

- 

- 
No w e e d s  



PLOT NO. 39 

FEBRUARY 4, 1974 

NOT AVAILABLE 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  s p e c t r o m e t e r  f o o t p r i n t  



too 

so 

00 

7 0  

eo 

¶O 

40 

SO 

10 

10 

O 

--I-- 
- 

I - 0 . )  

WRS MIN SE 
2% 32 

MSEC CHAR 

235 0 

I 0 . B  0 1.1 

WAVELENGTH IN MICRONS J 



bIUIJ'T I PLE SPEC'TfWP1ETER CURVES 

February 6, 1974 

100 M I  C N  RUN DATE 

.Q 

17 sa 
It 42  
IO 46 
18 4s 

I I I I I 



f4ULl'I PLE SPECTKOME?'ER CURVES 

February 6 ,  1974 

ult0a/sc45L?jl QQ'L3 0005 



February 4 ,  1974 

¶ l - 8  2 4  IS 4 FLI) 74 
a i - e  2s 29 4 FLO I4 
91-8 2s 83 4 FER t4 

A FE0 t4 

nRs ntw SLC WSEC 

I 8  4r 
20 49 

21 44 - 
18 s3 

21 I4 

CHAR 

0 
X 

0 
V 

* 

ulIo8Isc4o2~ 
O O I I  0000 

< 

0.4 o.a 0.. 0.r 0.. 0.. 1.0 1.1 

J WAVLLLNGW I N  UICRONS 

< 

0.4 o.a 0.. 0.r 0.. 0.. 1.0 1.1 

J WAVLLLNGW I N  UICRONS 



February 4 ,  1974 

UAYCLENGTH IN MICRONS 



PLOT NO. 51 

Nov 6 ,  1973 
Nov 11, 1973 
Nov 13,  1973 
Nov 15, 1973 
Dec 7 ,  1973 
Dec 1 9 ,  1973 
Dec 2 7 ,  1973 
Jan 9 ,  1974 
Jan 11, 1974 
Jan 14, 1974 
Jan 2 8 ,  1974 
J a n  3 1 ,  19 i4  

POPPY - i 
(Acquisition No.  B-40-6-3) 

CROP IITSTORY 

Fertilized w i t h  W l b s  N/Ac 
Irrigated 
First emergence 
Up to a stand 
Fertilized with SO Ibs N/Ac - Irrigated 
Thinned 
Cultivated 
Hoed weeds 
Sidedressed with 50 lbs N/Ac 
Thinned double plants - Irrigated 
Hoed weeds 
6 cm test plants N - S too close, E - W 13". height 7" 
12 cm N - S too close, E - W 11";height 4.5 " 



PLOT NO. 51 

FEBRUARY 4 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i r c  I C  r e p r e s e n t s  s p e c t r o m e t e r  f o o t p r i n t  

POPPY - 1 

. 



PLOT NO. si  

GROUND TRUTH DATA 

DATE 

Jan 3 ,  1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 

Feb 7 ,  1974 

CROP 
HEIGHT 
( inches)  

1 
2 
3 
5 

7 

11 

GROUND GROUND 
COVER 

% 

3 

1s 
25, 

33 

33 

- 

SURFACE 
COND I T ION 

Moist 1.5" dowr 
Moist -5" dowr 
Wet 
Moist 1" down 

Moist 2" down 

FOPPY- 1 

( 6 cni  spacing) 
(Acquisition No. R-40- 6- 3 )  

CIiOP 
CONDITION 

Norma 1 
Normal 
Normal 
Normal 

Normal 

Normal 

COMMENTS 

- - - 
No weeds 
S a l t  on rows - 

Jan 21,  1974 - 
N.0 weeds 



POPPY-1 

3 5  M Y  Lt4 =uri C I T E  HE5 HlN SEC HSEC 

i 9 1 - 8  5 1  44  671 

I 

I 
j 

1 ! 
i 

i WAVELENGTH IN HICKGNS 



w v U L X V  I U V I  r k I u L v u  

FEERUARY 5,  1974 

S 

P L O T  53 PLOT 52 

DIAGRAM ILD ICATES THE APPROXIMATE CAMERA 
ANGLES OF THE OVERVIEW PHOTOS ABOVE 



FEBRUARY 5, 1974 

VIEW NORTH 

PLOT NO. 52 

GROUND LEVEL 

VIEW SOUTH 

PLOT NO. 5 3  

i ~ R O L X 3  LEVEL 



PLOT NO. 52 

Nov 6 ,  1973 
Nov 11, 1973 
Nov 13,  1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 1 7 ,  1973 
Dec 27, 1973 
Jan 9,  1974 
Jan 11, 1974 
Jan 14, 1974 
Jan 28, 1974 

POPPY - 2 
(Acquisition KO. ; ;-89) 

CROP HISTORY 

F e r t i l i z e d  with 50 l b s  N/Ac - Planted 
Irrigated 
First erne rgence 
Up to a stand 
F e r t i l i z e d  with 50 l b s  N/Ac - Irr igated 
Thinned 
Cultivated 
Hoed weeds 
Sidedressed with 50 l b s  N/Ac 
Thinned double p lants  - Irrigated 
Hoed weeds 



POPPY - 2 

FEBRUARY 4 ,  1974 

PLOT NO. 52 

GROUND LEVEL 

BORES IGHT 

C i rc 1 rcprestnt s spectrometer f o o t  p r i n t  



PLGT NO. 52 
c 

GROUND TRUTH DATA 

DATE 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 

CROP 
HEIGHT 

( inches)  
1.5 
3 
3.5 
6 

7 
12 

GROUND GROUND 
COVER 

% 
5 
13 
20 
33 

35 
50 

SURFACE 
CON7l I T I ON 

Moist 1.5" dow 
Moist .5" dow 
Wet 
Moist 1" down 

Moist 2" down 
Dry 

POPPY - -2 
(Acquisition No. M-89) 
(18 cm spacing ) 

Norma 1 
Normal 
Normal 
Normal 

Normal 
Normal- 

COMMENTS 

-. - - 
$0 weeds 
Salt on rows - 

Jan 21, 1974 

No weeds 
-' 



POPPY- 2 

SPECTROMETER S IGN”1’UKE 

I 

1 
4 0 - 5  

H4S WIN SEI 

1s 19 

nsEc 
?I* 

I 

C H A R  

0 

W A Y E L C N G T H  I N  M t C X C N S  

S 3 



PLOT SO. 5 3  

Nov 6 ,  1973 
Nov 11, 1973 
Nov 13, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 19, 1973 
Dec 27, 1973 
Jan 9, 1974 
3an 11, 1974 
Jan 14, 1.974 
Jan 28, 1974 

F e r t i l i z e d  w j r 6  50 lha N/Ac . -  Planted 
I r r iga ted  
First emergence 
Up to a stand 
F e r t i l i z e d  with 50 lbs N/Ac - Irrigated 
Thinned 
Cultivated 
Hoed weeds 
Sidedressed wi th  50 lbs NIAc 
Thinued double plants -. Irrigated 
Hoed weeds 



PLOT NO.,, 53 

GROUND TRUTH DATA 

DATE 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 

Feb 7 ,  1974 

CROP 
HE I G€IT 

( i nc he s ) 
1.5-2.5 

3 
4 
8 

9 

3.4 

GROUND 
COVER 

% 
10 
15 
25 
35 

37 

60 

GROU MI 

Moist 1.5" dow 
Moist .5" dow 
Wet 
Moist 1" down 

Moist 2" dwon 

D r y  

POPPY -2 

(G cin sp;~c i nit) 
(Acquis i t ion No. M-89) 

CROP 
COND I T ION 

Norma 1 
Norma 1 
Normal 
Normal 

Normal 

Normal' 

* - - 
No weeds 
Salt on r o w s  - 

Jan 21, 1974 

No weeds 



POPPY - 2 

FEBRUARY 4 ,  1974 

... 

GROUND LEVEL 

BORES IGlIT 

C i r c l e  r e p r e s e n t s  spec t romete r  f o o t p r i n t  



IN C A T E  nas MIN SEC nsEc 
$7 I TEE 74  19 11 Ii m a  

- 

I 

CHAR - 
0 

I 

I 0.0  

WAVELENGTH !N HlCIZONS I 



Nov 6 ,  1973 
Nov 11, 1973 
Nov 13, 1973 

Dec 7, 1973 
Dec 21, 1973 
Dec 27,  1973 
Jan 9 ,  1974 
;an 11, 1974 
JCm 14, 1.974 
Jan 28, 1974 

Frov xi, 1973 

POPPY - A 

(Aequisi. t 3  nn No. $1 -89 j 

F e r t i l i z e d  with S O  3.bs N/Ac -- Planted 
Irrigated 
First emergence 
Up to a stand 
F e r t i l i z e d  with 50 Ihs N/Ac - Irr iga ted  
Thinned 
Cultivated 
Hoed w e e  d s  
Si.dedressed wf.th 50 JIG N/Ac 
'&inned double plants - Xrrigatrsd 
Hoed weeds 



PLOT NO. 54 

GROUh'D TRUTH DATA 

DATE 

Jan 3 ,  1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 

Feb 7, 1974 

CROP 
HE 1 GHT 

( inches )  

1 
2 
3 
4 

6 

10 

GROUND 
COVER 

76 

5 
10 
15 
20 

23 

40 

GROUND 
SURFACE 

CONDITION: 
Hoist 1.5" down 
Hoist .5" down 
J e t  
!foist 1" down 

!+hoist 2" down 

POPPY-2 

(12 crn spacing) 
(Acquisition NO. X-891 

CROP 
CONDITION 

Norma 1 
Normal 
Norma 1 
N o m 1  

Normal 

.Normal 

COMMENTS 

- - - 
So weeds 
Salt on rows - 

Jan 21, 1974 - 
No weeds 



PLOT NO. 54 

FEBRUARY 4, 1974 

POPPY - 2 

GROUND LEVEL 

BORES IGHT 

C i r c l c  r e p r e s e n t s  spec t romete r  f o o t p r i n t  



PLOT NO. 54 

M Y  Lt4 

-31-8 5 4  

I 

J N  CATE 

?? 5 FEB ? A  

POPPY-2 

SPECTROMETER S IGNATURE 

I- 

-- T 0.7 I 
0 0.9 1.0 1 1  

W A V E L E N G T H  I N  M I C R O N S  



PLOT NO, 55 

Nov 6, 1973 
Nov 11, 1973 
Nov 13, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dee 27, 1973 
Jan 9, 1974 
Jan 11, 1974 
J m  14, 1974 
Jan 2 8 ,  1974 
Jan 31,  1974 

POPPY - 1 
(Aequisitf.on No, B-40-6-3) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac - Planted 
Irrigated 
First emergence 
Up to a stand 
F e r t i l i z e d  w i t h  SO lbs N/Ac - Irrigated 
Thinned - Cultivated 
Hoed weeds 
Sidedressed w i t h  50 lbs N/Ac 
Thinned double plants -. Irrigated 
Hoed weeds 
18 cm test p l a n t s  N - S 12",E- W 14.5", height 5". 



PLOT NO. 5 5  

GROUND TRUTH DATA 

, DATE 

Jan 3 ,  1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 

Feb 7 ,  1974 

CROP 
HEIGHT 

(inches) 
1 
2 
3 
4 

6 

7 

GROUND 
COVER 

% 
3 

12 
15 
20 

20 

30 

GROUND 
SURFACE 

CONDXTIONI 
Moist 1.5'' dowi 
Moist .5'* daw1 
Wet 
Moist 1" dam 

Moist 2" down 

POPPY- 1 

(18 cm spclcin):) 
(Acquis i t ion  No. B-40-6-3) 

CROP 
CONDITION 

Norma 1 
Norma 1 
Norma 1 
Normal 

Normal 

Normal 

COMMENTS 

- - 
No weeds 
Salt on rows - 

Jan 21,1974 - 

No weeds 



PLOT NO. 55 POPPY - 1 
FEBRUARY 4 ,  1974 

GROUND LEVEL 

I 



0 0 ,  

I 

l 

t o  

eo 

YO 

sa 

LC 

IC 

I 

PLOT NO. 55 

HX L N  RUN O A T E  

7 1 - 8  5 5  73 5 f C 5  7 4  

-I--- 

: 

POPPY- 1 

SPECTROMETER S IGNATURE 

6 0.7 I 8 I 0 

UAVELENGTH IN MICRONS 


